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Overview

• Trackers, Laser Radar, & Laser Scanners
• ANSI / ASME B89.4.19 Standard

– Ranging Tests
– Volumetric System Test

• Ranging Test Facilities
– 60 m (200’) Cooperative Target Range per B89
– 65 m (215’) Non-Cooperative Target Range

• Volumetric Test Facilities
– Cooperative Targets per B89
– Non-Cooperative Range (future)
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ASME B89.4.19 Laser Tracker Standard

• Designed to Test Cooperative Target Systems
• Focused on mechanical manufacturing 

(Indoor) environment
• Does not address:

– Outdoor Environments: Rain; Fog; Wind;…
– NonCooperative Targets: Concrete; Wood; Dirt;…
– Motion in the field of view
– MulitChannel Systems (B89 considers pt-pt lengths)

• Status: In Press



B89.4.19: Two Page Spec. Sheet



Ranging Test using 6 Calibrated Lengths
(NIST supported calibration)
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Volumetric System Tests:
Check Optical-Mechanical Alignments



Volumetric System Tests
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Volumetric System Tests
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B89.4.19 Volumetric System Tests: 
Can be Tested with Laser Rail

(NIST Supported Calibration)



NIST 60 m Ranging Facility



NIST 1D Range Facility
Cooperative Or Non-Cooperative Targets

•System configuration

Interferometer

Instrument 
under test

Carriage can accommodate 
a variety of targets



NIST 1-D Range Facility

Reference retroreflector

Target retroreflector



NIST 1-D Range Facility



NIST 1-D Range Facility

Ranging Test (Dense Data)
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NIST 1-D Range Facility

Stability test setup

Interferometer 
attached to wall

61 m



NIST 1-D Range Facility
Rail Stability (61 m)
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NIST 1-D Range Facility

Back-to-Back Comparison



NIST 1-D Range Facility

HP-Renishaw
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NIST NonCooperative Target Range
• 65 meters (215’)
• 100 mm Dia Ti Spheres with passive reflectance
• 17 Positions



NIST NonCooperative Target Range
X Positions of Monuments- differences
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NIST Calibrations
• 1D Range Test: Cooperative Target per B89 

U(k=2) = 10 μm + 5 × 10-7 L μm
(Non-Cooperative Targets also possible)
NIST Calibration Available ($800)

• 1D Range Test: Non-Cooperative Targets         
100 mm Dia Spheres:
U(k=2) = 25 μm + 2 × 10-6 L μm
NIST Calibration: Coming Soon!

• Volumetric System Test: Cooperative Target per B89:
U(k=2) = 2 μm + 1.5 × 10-6 L μm
NIST Calibration Available ($1000)



Future B89.4.19 Standards work

• Next Meeting: 
May 3, 2006 Atlanta GA

• Topic: 
NonCooperative Target Systems for 
Manufacturing



Thank you

Q & A

Bruce.Borchardt@NIST.gov

Daniel.Sawyer@NIST.gov

Steven.Phillips@NIST.gov


